ABSTRACT: In this paper we consider the application of a a new class of cumulative distribution function proposed by Ramos, Dey, Louzada and Lachos in [9] to the debugging theory.
INTRODUCTION
Some extensions of the well-known Poisson, Poisson-exponential, Chen, Exponentiated Chen, modified Weibull and Burr distributions can be found in: [1] - [8] .
Some software reliability models, can be found in [10] - [28] . Another model that uses the "Gompertz-type correction" is the extended Poisson-exponential cumulative distribution function (EPcdf). The (EPcdf) is given by (see for instance [9] ): M (t; λ; θ) = e λ 1−e −θt
where θ > 0; λ > 0. We consider the following class of this family with application to the population dynamics and debugging theory:
with
In this note we study the Hausdorff approximation of the shifted Heaviside step function
by this family.
Definition 1.
[29] The Hausdorff distance (the H-distance) ρ(f, g) between two interval functions f, g on Ω ⊆ R, is the distance between their completed graphs F (f ) and F (g) considered as closed subsets of Ω × R. More precisely,
wherein ||.|| is any norm in R 2 , e. g. the maximum norm ||(t, x)|| = max{|t|, |x|}; hence the distance between the points
We propose a software modules (intellectual properties) within the programming environment CAS Mathematica for the analysis. The models have been tested with real-world data.
MAIN RESULTS
The one-sided Hausdorff distance d between the function h t 0 (t)) and the function -( (2)- (3)) satisfies the relation
The following theorem gives upper and lower bounds for d
For the one-sided Hausdorff distance d between h t 0 (t)) and the function ((2)-(3)) the following inequalities hold for: q > e 1.05 2.1
Proof. Let us examine the function:
From F ′ (d) > 0 we conclude that function F is increasing. Consider the function
From Taylor expansion we obtain Fig. 1 ).
Further, for q > From the above examples, it can be seen that the proven estimates (see Theorem 1) for the value of the Hausdorff approximation is reliable when assessing the important characteristic -"saturation".
This characteristic (as we have already shown in our previous publications) has its equal participation together with the other two characteristics -"confidence intervals" and "confidence bounds" in the area of the Software Reliability Theory.
We propose a software module (intellectual properties) within the programming environment CAS Mathematica for the analysis of the considered family M 1 (t).
The module offers the following possibilities:
-generation of the function under user defined values of the parameters λ, 
APPLICATION IN THE FIELD OF DEBUGGING AND TEST THEORY
We give real examples with data provided in [30] .
The operating time of the software is 167,900 days. 115 failures are detected for these days which contain 71 unique failures. Table 1 for the estimated parameters: ω = 7; θ = 0.142302; λ = 0.317432 is plotted on Fig. 5 .
We hope that the results will be useful for specialists in this scientific area.
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